The 1:1 reactions of three neutral Co(III) oxidants, Co(acac)3, Co(NH3)3(NO2)3 and Co(acac)2(NH3)(NO2), with reduced parsley (Petroselinum crispum) [2Fe-2S] ferredoxin (which carries a substantial negative charge), have been studied at 25°C, pH 8.0 (Tris/HCl), I0.10 (NaCI). Whereas The recently reported amino acid sequence for parsley (Petroselinum crispum) 2Fe-2S ferredoxin (Nakano et al., 1981) has demonstrated that the protein (Mr 10500; 96 amino acids; single 2Fe-2S cluster) has, in common with other 2Fe-2S ferredoxins, a high negative charge at pH -7 (-18 for the reduced form from the amino acid composition). Previous papers in this series have been concerned with the oxidation of the reduced form of the protein by inorganic complexes, and provided evidence for protein-complex association , as well as for a dependence of kinetic behaviour on the oxidant charge type. The effect of redox-inactive complexes Cr(NH3)63+ [and Cr(en)33+1 on reactivity has also been investigated (Armstrong et al., , 1979 Only partial blocking is observed,, however, and the reactivity is not decreased to zero. As in previous studies, all the complexes used are inert to ligand substitution, and interactions with the protein are therefore of the outer-sphere kind with retention of original co-ordination spheres.
The recently reported amino acid sequence for parsley (Petroselinum crispum) 2Fe-2S ferredoxin (Nakano et al., 1981) has demonstrated that the protein (Mr 10500; 96 amino acids; single 2Fe-2S cluster) has, in common with other 2Fe-2S ferredoxins, a high negative charge at pH -7 (-18 for the reduced form from the amino acid composition). Previous papers in this series have been concerned with the oxidation of the reduced form of the protein by inorganic complexes, and provided evidence for protein-complex association , as well as for a dependence of kinetic behaviour on the oxidant charge type. The effect of redox-inactive complexes Cr(NH3)63+ [and Cr(en)33+1 on reactivity has also been investigated (Armstrong et al., , 1979 ferredoxin by the neutral oxidants. Only partial blocking is observed,, however, and the reactivity is not decreased to zero. As in previous studies, all the complexes used are inert to ligand substitution, and interactions with the protein are therefore of the outer-sphere kind with retention of original co-ordination spheres.
Methods and materials
The isolation of parsley [2Fe-2S] ferredoxin containing the Fe2S2(cysteine)4 active site, absorbance peak ratio A422/A277 = 0.61 and absorption peak at 422nm (E = 9200 M-1 cm-1), generation of the one-electron reduced protein using dithionite, and adjustment of pH to 8.0 with 10mM-Tris (with HCI added) were as in previous studies (Armstrong et al., , 1979 (Oppegard & Bailar, 1965) [Cr(NH3)61C13 D H2O, 462(40) and 350(33) ; tris(ethylenediamine)chromium(III) (Gillard & Mitchell, 1972) [Cr(en) (Guggenheim, 1926; Frost & Pearson, 1961) . Results
Rate constants, kobS (Table 1) Table 2 . At fixed Co(III) concentrations the effect of addition of various amounts of Cr(NH)63+ was investigated for Co(acac)3 (Table 3) , Co(NH)3(NO2) ( Table 4) and Co(acac)2(NH3)(NO2) (Table 5) (Armstrong et al., 1979) . , ( (en)2Cr .p(OH,02CCH3) * Cr (en)24+ on the Co(acac)3 oxidation was also investigated (Table 3 ). The concentration of Co(acac)3 used was considerably higher than previously (Armstrong et al., 1979 : 4250M-1. s-1 in Table 2 . § 6800M-. s-' in Table 2 . 11 12 900m-1* s1 in Table 2 . (Armstrong et al., 1979) , KCr = 590M-1 for Cr(en)33+ (Armstrong et al., 1979) and Kcr = 1100 mF1 for the Cr(III)2 complex (Fig. 2) [determined for the Cr (III) (Armstrong et al., 1979) . However, it accelerates the reaction with Co(EDTA)-and, in the light of the present results, an attractive possibility is that all these oxidants use the same functional site on the ferredoxin, with the influence of Cr(NH3)63+ according to charge. Thus whereas Cr(NH3)63+ is, able to block completely the reaction with positively charged oxidants, the inhibition with neutral oxidants is only partial, and it actually enhances the rate with negatively charged reactants. This interpretation is supported by the fact that a single value of KCr1 470M-1, is compatible with all the Cr(NH3)63+ effects. A previous suggestion (Armstrong et al., 1979) , that one of three sites on the protein is selected according to ligand types and/or charge on the complex, therefore no longer applies.
The above interpretation in terms of a single reaction site on the protein is the simplest interpretation consistent with available data. There are, however, at least two other interpretations of the sequence of eqns. (3), (4) and (6) that should be mentioned. These centre around the possibility that k, and k2 correspond to reactions at two different sites on the protein. The first requires that only one of the sites is blocked by Cr(NH3)63 . Such an explanation has to exclude reaction of Co(NH3)63+ at the second site and permit a faster reaction of Co(EDTA)-at the same site. The second possibility is that k2 represents reaction at the second site and that this reactivity is initiated by Cr(NH3)63+ associating at the first site (i.e. there is a conformational change). The latter also discriminates against Co(NH3)63+, which again does not react at the second site. The complexity of these alternatives, and versatility required of the protein, suggests that they should not at this time be considered as strong possibilities. The interpretation now given agrees with that proposed for the 
